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Abstract 
The need to tailor environmental policies in Africa with an understanding of public attitudes is 
commonly acknowledged, but efforts to generate such understanding are generally constrained by a 
lack of reliable context-appropriate measures. Attempts to ‘borrow’ Western measures in African 
research are typically undermined by the cross-cultural inequivalence of constructs and theoretical 
models. Consequently, we tested the potential of the Campbell paradigm – an approach that enables 
context-specific adaptation of attitude measurement, among a Nigerian sample (N = 543). Data were 
gathered with a questionnaire survey. Our findings show that a context-appropriate environmental 
attitude measure can be obtained by assessing the behaviours and intention statements Nigerians 
execute in response to environmental issues. On average, pro-environmental attitude levels among our 
sample was characterised by professed intentions to perform the most difficult behaviours and actual 
engagement in the least difficult behaviours. The environmental attitude measure derived using the 
Campbell paradigm is positively related to other conventional attitude indicators including the 
perceived threat of climate change, concern, efficacy beliefs and acceptance of responsibility for 
mitigation. We conclude that the Campbell paradigm offers a viable avenue to proceed beyond simple 
assessments of professed environmental attitudes to more accurate evaluations of Africans’ disposition 
to strive for the achievement of ecological goals in difficult circumstances. 
Keywords: attitude measurement, environmental attitudes, attitude–behaviour gap, Africa, cultural 
sensitivity 
 
1. Introduction 
The promotion of pro-environmental practices is a core objective of efforts to achieve ecological 
sustainability (Oskamp 2000; Hackmann et al. 2014). At the individual level, favourable attitudes 
toward environmental protection have been shown to be important determinants of pro-environmental 
actions (Kaiser et al. 1999; Marquart-Pyatt 2012). Thus, accurate assessments of environmental 
attitudes can be instrumental in promoting pro-environmental behaviour (Milfont and Duckitt 2004; 
Heberlein 2013).  
This article addresses environmental attitude measurement among African populations. The impacts of 
climate change in Africa necessitate rapid development of effective communication, adaptation and 
mitigation strategies across the continent (Collier et al. 2008; Kumssa and Jones 2010). It is widely 
recognised that environmental policies and interventions need to be tailored with an understanding of 
public attitudes (Bryan et al. 2009; Shackleton et al. 2015). However, efforts to build such understanding 
in Africa are severely constrained by a lack of reliable context-appropriate measurement tools (Browne-
Nuñez and Jonker 2008). We addressed this constraint in the current study through an evaluation of the 
validity of the ‘Campbell paradigm’ (Kaiser et al. 2010) in an African context. Below, we present a 
brief review of theoretical and empirical research that substantiates the need to find contextually valid 
approaches to environmental attitude measurement in Africa with a focus on attitude research in 
Nigeria. Subsequently, we introduce the Campbell paradigm as an attitude measurement approach that 
could serve as a framework for assessing environmental attitude in Africa by allowing adaptation to 
diverse specific contexts.  
1.1.  Environmental attitudes in Nigeria: A brief review of theoretical perspectives, 
empirical research and methodological challenges 
To date, adherence to ancient traditions such as taboos regarding wildlife exploitation and beliefs about 
the sanctity of forests helps protect the environment in parts of Africa (Mgumia and Oba 2003; Barre 
et al. 2009; Jimoh et al. 2012). This is often cited as evidence that indigenous African cultures inherently 
espouse ethics of environmental stewardship and harmony with nature (Ogungbemi 1997; Murove 
2007; Behrens 2014). However, some authors have argued that the putative primacy of ecological 
concerns in Africa has been eroded by the cultural and institutional legacies of European colonization, 
alongside pressure from poverty and population growth (e.g., Adeola 1996). According to Fayemi 
(2016), contemporary practices in African countries are objectively inconsistent with philosophical 
portrayals of African environmental ethics as pro-ecological. Addressing the extreme rates of 
deforestation in Nigeria, Areola (2001) indicates that public attitudes are largely opposed to the 
sustenance of forest resources; as natural forest landscapes are seen to symbolize underdevelopment. 
Although Nigeria faces various severe challenges arising from adverse environmental change, 
substantive environmental concern appears to be limited to an elite class of citizens with high 
socioeconomic status (Chokor 2004; Ifegbesan and Rampedi 2018). Where citizens of lower 
socioeconomic strata have reacted to local environmental problems (e.g., protesting environmental 
pollution arising from petroleum mining), ostensibly due to environmental concern, these actions are 
often born of broader social and political agitations rather than environmental motivations per se 
(Odoemene 2011; Iwilade 2012). Environmental attitudes in Nigeria are strongly utilitarian (Chokor 
2004), and issues with obvious consequences for human wellbeing such as air pollution elicit greater 
public concern than less visible issues such as biodiversity loss (Ogunbode and Arnold 2012). Multiple 
studies using the New Ecological Paradigm (NEP) scale1 (Dunlap et al. 2000) have also documented 
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 The NEP scale was developed by an American environmental sociologist, Riley Dunlap, and is one of the most 
widely used measures of environmental concern in the world (see Dunlap 2008). 
predominantly anthropocentric environmental attitudes among Nigerian citizens (Ogunjinmi et al. 
2012; Ogunbode 2013). 
Attitude research in Africa operates on an assumption that attitudes are directly linked to behaviour 
(Browne-Nuñez and Jonker 2008). Thus, there is a demand for theoretical models that help explain the 
relationship between environmental behaviours and attitudes. Most environmental attitude studies 
conducted in Nigeria are not theory-driven, but some have ‘borrowed’ Western concepts and theories. 
For example, Ojedokun (2015) developed an ad hoc measure of attitudes toward littering in Nigeria 
based on a Western classical understanding of attitudes as comprising cognitive, affective and 
intentional aspects. Adopting Bandura's (1991) social cognitive theory, Ojedokun (2011a) showed that 
attitudes toward littering are significantly predicted by self-monitoring and self-efficacy, among other 
factors. Importantly, Ojedokun (2011b) also found that environmental attitudes mediate an indirect 
relationship between personality attributes and pro-environmental behaviour. Studies such as 
Ojedokun's (2011a, b) are valuable preliminary efforts in the development of a coherent structural 
understanding of environmental attitudes in Nigeria. However, accounting for the context-specific 
characteristics of general attitudes toward environmental issues in Nigeria, and other African societies, 
necessitates further search for holistic psychometric instruments that are demonstrably suited to the 
African cultural and experiential landscape (Ogunbode 2013). 
The adaptability of Western research instruments to African populations is often undermined by the 
cross-cultural inequivalence of concepts and theoretical models (Browne-Nuñez and Jonker 2008).  
Scholars have previously observed that Western instruments may be incomprehensible or irrelevant to 
respondents in other cultures (Manson 1997). Unless the meaning and salience of the constructs being 
measured have been determined to be cross-culturally equivalent, applying Western instruments with 
African populations can lead to erroneous conclusions (Douglas and Nijssen 2003). The Campbell 
paradigm has potential to overcome the challenge of contextual specificities by representing the 
relationship between environmental attitudes and behaviour as axiomatic rather than causal. This 
concept of environmental attitude measurement rests on a notion that attitudes are implied by 
individuals’ actions and verbal declarations, relative to the circumstances in which these performances 
are executed (Kaiser et al. 2010). The theoretical underpinnings of the Campbell paradigm are 
expatiated below.     
1.2.  Attitude measurement using the Campbell paradigm  
Attitudes are unobservable hypothetical constructs about mental states that must be inferred from overt 
responses (Heberlein 2013). In the environmental domain, they are most commonly defined as a 
tripartite construct encompassing the beliefs, affect and action intentions that people express in response 
to environmental issues (Schultz et al. 2004). Of the three attitude components, intentions are 
understood to be most proximally linked to behaviour (Ajzen 1991). Yet, evident inconsistencies 
between people’s professed intentions and their actual behaviour (termed the attitude-behaviour gap) 
have historically cast a shadow of doubt on the purported causal role of attitudes in the antecedence of 
behaviour (Ajzen and Fishbein 2005).  
Campbell (1963) proposed that the attitude-behaviour gap is a consequence of the situational constraints 
that impinge on people’s ability to act in accordance with their professed attitudes. According to 
Campbell, actions and verbal declarations regarding an issue or object arise from a common latent 
‘behavioural disposition’, and incongruence between actual behaviour and professed intentions 
originate from the disregard of the relative difficulty of the different performances. For example, it is 
easier to profess support for reducing emissions by limiting personal car use than to give up driving for 
alternative forms of transport. In areas with poor public transport services, the difficulty of reducing car 
use may be so great that most people fail to act in line with their professed intentions to lower their 
carbon emissions from car use. In the absence of an account of behavioural difficulty, one would 
wrongly conclude that attitudes have no tangible link with behaviour in such scenarios. From 
Campbell’s perspective, behavioural difficulty represents a situational threshold that must be overcome 
for attitudes (i.e. the latent behavioural disposition) to manifest as behaviour (Byrka 2009). 
Decades after it was initially proposed, Campbell’s idea has made a resurgence in psychology as a 
theoretical framework termed the ‘Campbell paradigm’ (Kaiser et al. 2010; Byrka and Kaiser 2013; 
Urban 2016). The Campbell paradigm conceptualizes the performance of a behaviour as a combined 
function of the situational threshold (behavioural difficulty or costs) associated with the realization of 
the behaviour and the level of a person’s attitude or disposition to pursue the attitudinal goal reflected 
by the behaviour (Kaiser et al. 2010). The Campbell paradigm also posits that attitudes toward specific 
issues (e.g. environmental protection) can be deduced by assessing a set of actions implying the attitude 
in question, and that attitude strength can be inferred from the extent of difficulty that a person is willing 
to overcome in their pursuit of the goal implied by the attitude2. Below, we briefly discuss the 
fundamental principles of the Campbell paradigm with which we devised an environmental attitude 
measure in Nigeria.  
1.3.  Fundamental principles of the Campbell paradigm 
1.3.1. Attitudes are distinguished by sets of behavioural indicators 
The Campbell paradigm conceptualizes the relationship between attitude and behaviour as axiomatic 
rather than causal, i.e. attitude is understood as a latent disposition to act that is overtly manifested in 
its behavioural indicators (Kaiser et al. 2010). For example, pro-environmental attitude may be 
expressed through indicators such as voting for green political parties, purchasing an electric vehicle 
and indicating a degree of concern about environmental issues in surveys. Due to the indeterminacy of 
single behaviours (e.g., on its own, a decision to reduce meat consumption may be reflective of either 
environmental, health or financial motivations), accurate attitude inference must be achieved by 
assessing a set of verbal responses and actions implying the attitude in question. These actions constitute 
the behavioural means by which people realize their latent pro-environmental dispositions. 
1.3.2. Behavioural indicators are ranked in a transitive order of costs or difficulty 
Defining an attitude also depends on the order or structure of the behavioural indicators. Naturally, the 
performance of any given behaviour involves costs such as effort and time (Campbell 1963; Kaiser et 
al. 2010). These costs constitute the ‘situational threshold’ or difficulty of the behaviour. The costs of 
a behaviour are specific to the behaviour, and are largely independent of individuals, as they depend on 
the situation in which the behaviour takes place. Different actors approximately face the same costs 
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 For example, behaviours such as membership in an environmental group, recycling and green consumerism 
imply a pro-environmental attitude. Pro-environmental attitude in turn implies a degree of commitment to the  
goal of environmental protection. 
when they perform specific behaviours in the same sociocultural context (Kaiser et al. 2011). Therefore, 
the behavioural indicators of a given attitude can be ranked in a transitive order of costs or difficulty 
that is independent of actors. The specific transitive order of behaviours operates as a yardstick against 
which attitude is defined in a given context (Kaiser et al. 2010). 
1.3.3. Attitude level is reflected in the costs or difficulty of behavioural indicators  
Given a range of behavioural options, it is assumed that people choose to achieve their personal goals 
with cost-effective performances (Kaiser et al. 2010). This means that people will typically prefer to 
implement their attitudes with convenient, socially acceptable behaviours rather than more demanding 
or socially proscribed (i.e. costlier or more difficult) behaviours (Kaiser et al. 2011). The behavioural 
option(s) with which people elect to implement their attitude(s) is a combined function of the level of 
their commitment to the attitudinal goal and the specific difficulty of the behaviour(s) (i.e. the composite 
of costs involved in executing the performance). Therefore, the more difficulty an individual overcomes 
to implement their attitude, the more evident their commitment to the goal implied by the attitude 
(Kaiser et al. 2010).  
Behavioural costs do not impose deterministically on people. Irregularities in attitude implementation 
often arise from unique life circumstances and individual differences in personal capabilities. 
Considering the complexity of modelling these irregularities, the Campbell paradigm aims to explain 
the probability of engagement in a behaviour rather than predict factual engagement (Kaiser et al. 2010). 
1.4.  Operationalizing the Campbell paradigm 
The Campbell paradigm is operationalized with a probabilistic Rasch model instead of the deterministic 
Guttman model originally advocated by Campbell (1963). The Rasch model characterizes the 
probability of engaging in a specific behaviour as the difference between the level of an individual’s 
attitude and the difficulty of the behaviour; with personal preferences and contextual irregularities 
handled as disturbance factors (Bond and Fox 2007; Kaiser et al. 2010).  From this perspective, the link 
between a person’s attitude and their probability of engaging in a specific behaviour is mathematically 
represented as: 
  1 − 	 = 	 − δ 
where the natural logarithm of the ratio of the probability of person k’s engagement (pki) relative to the 
probability of non-engagement (1- pki) in a specific behaviour i is given by the difference between k’s 
attitude level (θk) and the difficulty of the behaviour (δi) (Byrka 2009; Kaiser et al. 2010). In this 
mathematical representation, people are distinguishable with respect to their attitudes (regardless of the 
behavioural indicators considered in the measurement procedure), and behaviours are distinguishable 
by how difficult they are to realize (irrespective of the persons considered; Kaiser et al. 2013). 
Logically, the validity of a Campbellian attitude measure depends on the extent to which its constituent 
behavioural indicators accurately reflect the target attitude. The appropriateness of indicators can vary 
between contexts due to geographic, infrastructural or cultural characteristics (Scheuthle et al. 2005). 
For example, while purchasing energy-efficient lightbulbs may be considered an appropriate indicator 
of pro-environmental attitude in Europe, it is a poor indicator in parts of Sub-Saharan Africa where the 
option to purchase energy-efficient lighting is unavailable to consumers. Thus, a measure of pro-
environmental attitude must be constructed from indicators that suitably reflect a disposition to achieve 
pro-environmental goals in the respective context.   
1.5.  Research goal 
The objective of this study was to assess environmental attitude in Nigeria using the Campbell 
paradigm. Based on the underlying principles of this approach, one can assume that appropriate 
environmental attitude measures are obtainable in any cultural context using a selection of behavioural 
indicators that (1) reflect pro-environmentalism among the given population and (2) can be ranked in a 
transitive order of difficulty. Therefore, pro-environmental attitude was assessed among a sample of 
Nigerians with climate change-related self-reported behaviours and intentions. We expected that (a) 
both self-reported actions and intentions regarding climate change arise from a single behavioural 
disposition (i.e. environmental attitude), and (b) that these environmental attitude indicators are ranked 
in a transitive order of difficulty; with the self-reported actions being generally more difficult than 
intention statements. Further, we expected to see a correlation between the difficulty of pro-
environmental actions and their corresponding intention statements. In other words, (c) the differences 
in the difficulty of specific actions should be reflected both in intention formation and performance of 
the action. For example, this means that if reducing car use is more difficult than turning off lights in 
unoccupied rooms among a population, then intentions to reduce car use should be correspondingly 
more difficult than intentions to turn off lights in unoccupied rooms. Based on prior research showing 
that intentions to address climate change are significantly linked to perceived threat from climate 
change, concern, efficacy beliefs and acceptance of responsibility3 for  mitigation action in Nigeria 
(Ogunbode and Arnold 2014), these constructs were used to test the convergent validity of the 
Campbellian environmental attitude measure.  
2. Method 
2.1.  Participants and procedure 
Six hundred questionnaires were administered to students within the main campus of the University of 
Ibadan with help from a research assistant in summer 2013. Respondents were recruited on a voluntary 
basis using a convenience sampling strategy and no reward was offered for participation in the study. 
556 questionnaires were retrieved at the end of a six-week data collection period. Thirteen cases (2.3%) 
were omitted due to incomplete data (> 50% missing values) or problematic response patterns (e.g., 
giving the same response to consecutive questions irrespective of the direction of wording), leaving a 
final sample of N = 543. A demographic breakdown of the sample is presented in Table 1. Ethical 
approval for the study was granted by the teaching and research ethics committee in the School of 
Psychology and Neuroscience, University of St Andrews4. 
2.2.  Measures 
2.2.1. Campbellian measure of pro-environmental attitude 
Environmental attitude was assessed with 18 self-reported behaviours and behavioural intentions (Table 
1). Participants initially completed a 9-item scale of self-reported pro-environmental behaviours 
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 Although other authors commonly refer to this construct as ‘ascription of responsibility’ (e.g., Steg and de 
Groot 2010), the term ‘acceptance of responsibility’ is used here instead to more precisely describe the 
ascription of responsibility to oneself.  
4
 There was no requirement to obtain ethics approval at the University of Ibadan as the research was conceived 
and administered at the University of St Andrews.  
spanning a broad range of difficulty. The choice of behaviours represented in the scale was based on 
their contextual appropriateness and relevance to climate change mitigation. Responses were recorded 
using a yes/no format and participants were advised to omit non-applicable items. In a subsequent 
section of the questionnaire, behavioural intentions were measured with 9 items matched with the self-
reported pro-environmental behaviours. However, the intentions items were presented in a different 
order and prefaced with a question asking participants how likely they were to undertake the stated 
behaviours in future. Responses were recorded using a 7-point format (1 = Not Likely, 7 = Very Likely).  
2.2.2. Convergence indicators 
Perceived threat (α = .86) was measured with a 6-item scale asking participants to indicate the extent 
to which they considered the effects of climate change a threat to their lifestyle, health, livelihood, 
family, community and Nigerian society (Ogunbode and Arnold 2014). Responses were recorded using 
a 7-point Likert format (1 = Strongly Disagree, 7 = Strongly Agree).  
Concern was measured by asking participants to rate the extent to which they feel concerned about the 
threat of climate change on a 7-point scale (1 = Not at all, 7 = Very Strongly).  
Efficacy beliefs (α = .87) were assessed with 8 items addressing participants’ confidence in the 
effectiveness of personal and collective efforts to address climate change such as lifestyle changes and 
participation in environmental groups (see Supplementary File 1). Responses were recorded with a 7-
point format (1 = Not at all confident, 7 = Very confident).  
Acceptance of responsibility (α = .74) was measured by participants’ agreement with two items 
reflecting a sense of personal obligation to address climate change (see Supplementary File 1). 
Responses were recorded with a 7-point Likert format (1 = Strongly Disagree, 7 = Strongly Agree).  
2.3.  Data analysis 
The unidimensionality of the Campbellian pro-environmental attitude measure was tested with a simple 
dichotomous Rasch model using ConQuest version 4 (Adams et al. 2015). The simple dichotomous 
Rasch model estimates persons’ attitude levels (θk) and the specific, person-independent difficulty of 
items (δi) using a maximum likelihood procedure (see Bond an
statistics (weighted by the item variance) were used to assess model fit. The weighted MS statistics 
indicate the deviation of the Rasch-modelled responses from the empirical data. Both item and person 
statistics are ideally expected to show a mean of weighted mean squares M(MS) = 0. As a probabilistic 
model, the Rasch model tolerates some variation of mean squares. Deviations > 1 indicate more 
variation than expected, while items with deviations < 1 are more deterministic than expected. 
Threshold values of 0.7 < MS < 1.3 and standardized fit |t| ≤ 1.96 are regarded as indicators of good 
item and person fit respectively (Wright and Linacre 1994). To reduce measurement error in item 
responses, responses to behavioural intentions items were dichotomized prior to analysis by collapsing 
options 1-4 into ‘Not likely = 0’ and options 5-7 into ‘Likely = 1’ (see Kaiser and Wilson 2000). 
Pro-environmental attitude is represented by five plausible values (termed EA1 to EA5) randomly drawn 
for each person from the posterior distribution of Rasch-model-based estimates. This technique 
accounts for the uncertainty associated with probability-based estimations by reflecting other possible 
estimates for each person drawn from the same distribution with knowledge of the sample statistics 
(von Davier et al. 2009). Sample statistics (e.g., mean and standard deviation) provide a good 
approximation of sample characteristics but using only one ‘observed’ value per individual 
underestimates the true variability in the estimation. Therefore, five plausible values were used to test 
the convergence of the environmental attitude measure for more reliable results (see also Mislevy 1991; 
Adams et al. 2015). All statistics were calculated for each of the five plausible values and then averaged. 
3. Results 
The Campbellian measure of pro-environmental attitude had acceptable internal consistency (α = .79), 
and reliability as determined by the Rasch model estimate of person separation reliability (PSR = .75). 
The self-reported behaviours and intentions items showed a good fit to the Rasch model (M[MS] = .98, 
SD = .10) with fit estimates within the acceptable range (0.7 < MS < 1.3) which supports the expectation 
that the items and item order reflect a single latent dimension (Table 2). This latent dimension was 
interpreted as representing pro-environmental attitude. Using a threshold of t ≤ 1.96 for acceptable 
person fit, we determined that the Rasch model accurately predicted the response patterns of 93.7% of 
individuals in the sample.  
Overall, the self-reported behaviours had higher difficulty estimates than behavioural intentions (Figure 
1). The significance of this difference between the two categories of pro-environmental attitude 
indicators is shown by the absence of an overlap in the confidence intervals for the difficulty estimates 
of each of the self-reported behaviours and their corresponding intention statements (Figure 1). 
Furthermore, the rank order of behaviour difficulty was highly similar between self-reported behaviours 
and behavioural intentions as can be seen in the near-parallel slopes of the curves for behaviours and 
intentions in Figure 1. This is also evidenced statistically by the correlation of difficulties for the 
behavioural and intention statements of each of the nine pro-environmental actions (Spearman’s ρ = 
.79, p = .011), which supports our second expectation. 
Participants’ pro-environmental attitude scores as measured with the Campbellian measure is expressed 
in logits (i.e. the natural logarithm of the odds ratio for positive to negative answers) with higher scores 
representing higher pro-environmental attitude. The distribution of pro-environmental attitude scores 
within the sample reflects a bi-modal cluster around an attitude level that corresponds with the 
difficulties of the least difficult behavioural items (item 5, 6, 7, 8 and 9) and the most difficult intention 
items (item 11, 12 and 13; see Figure 2).  There were no significant differences in pro-environmental 
attitude for any of the five plausible values across gender, age categories or faculty of study (see Table 
3)5. 
Significant positive correlations were observed between pro-environmental attitude and the 
convergence indicators. Perceived threat from climate change was weakly associated with pro-
environmental attitude, while concern, acceptance of responsibility and efficacy beliefs were 
moderately associated with pro-environmental attitude (Table 4). Regression analysis also showed that 
climate change concern, acceptance of responsibility and efficacy beliefs regarding climate change-
related behaviour significantly predicted all five plausible estimates of pro-environmental attitude 
(Table 5). However, perceived threat did not significantly predict pro-environmental attitude. 
Considering the significant zero-order correlation between perceived threat and pro-environmental 
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 An alternative coding of participants’ academic discipline yields significant differences between those 
plausibly most and least exposed to environmental information (See supplementary File 2). 
attitude, it seems plausible that the link between these two factors may be mediated by concern, 
acceptance of responsibility and efficacy beliefs. The climate change-related beliefs explained 
approximately 15% of the variance in pro-environmental attitude on average. 
Overall, the pro-environmental attitude measure derived with the Campbell paradigm showed a good 
level of reliability. As expected, the intention statements had lower difficulty estimates than self-
reported behaviours, and there was a high correspondence of difficulty ranks within behaviours and 
intentions. These observations indicate that behavioural indicators vary in difficulty, according to their 
nature (e.g., membership in an environmental group is more difficult than reading information about 
environmental issues) and type (stating an intention is less difficult than performing the actual 
behaviour). Further, the Campbellian measure of pro-environmental attitude was positively related to 
constructs previously demonstrated to be predictors of climate change-related pro-environmental 
behaviour. 
4. Discussion 
The aim of this study was to test the potential of the Campbell paradigm as an approach to measuring 
environmental attitude in an African context. This aim is rooted in a proposition that a contextually-
appropriate measure of environmental attitude can be derived by examining the behaviours and 
intentions that Africans report in response to environmental issues. The results of the study show that 
both self-reported environmental behaviours and behavioural intentions map onto a single latent 
dimension which reflects pro-environmental attitude. Further, the selected set of indicators yielded a 
reliable measurement scale and difficulty estimates were obtained for each behavioural indicator using 
Rasch analysis. The convergent validity of the Campbellian pro-environmental attitude measure was 
supported by significant positive correlations with measures of perceived threat from climate change, 
concern, efficacy beliefs and acceptance of responsibility for climate change mitigation. The positive 
correlation of the convergence variables (except perceived threat that explained no significant 
incremental variance) with pro-environmental attitude was confirmed for the five plausible values 
which supports the stability of the findings. 
4.1. Implications 
As expected, self-reported behaviours had higher difficulty estimates than intention statements; 
demonstrating the differential costs associated with stating an intention to perform a behaviour 
compared with actually performing the behaviour. In fact, every intention statement was easier than any 
of the behaviours, regardless of the content. More importantly, the average level of pro-environmental 
attitude among the sample was characterised by clusters of low difficulty actions and high difficulty 
intention statements; meaning that participants commonly overstated their intentions and 
underperformed with regard to actual environmental behaviour. This pattern epitomises the infamous 
intention-behaviour gap and echoes prior reports of incongruence between professed environmental 
values/attitudes and behaviour in Africa (e.g., Mtutu and Thondhlana 2016). It also challenges the 
common practice of depending solely on declarations of beliefs, worldviews or intentions as 
environmental attitude indicators; as these are low difficulty performances with limited capacity to 
reflect individuals’ propensity to overcome substantial difficulty and costs in order to implement their 
pro-environmental attitudes (cf. Dunlap et al. 2000; Milfont and Duckitt 2010; Ojedokun 2015). In other 
words, professed beliefs, worldviews and intentions are incapable of discriminating between individuals 
with high levels of pro-environmental attitude and are therefore ineffective instruments for mapping the 
spectrum of motivation to achieve pro-environmental goals among a given population.  
The magnitude of obstacles a person overcomes and the amount of effort they expend to implement 
their attitude signals their commitment to the goal implied by the attitude (Kaiser et al. 2010). A major 
benefit of the Campbell paradigm is that it enables direct estimation of the probability of individuals’ 
engagement in pro-environmental practices. This means that assessing levels of environmental attitude 
using the Campbell paradigm also yields an indication of the probability that individuals in African 
societies will overcome high difficulty and costs to achieve environmental goals. For example, the 
current study shows that while the probability of professing an intention to join an environmental group 
was high (~50%) among the sample, the probability of actually performing this behaviour was very low 
(9%) (Table 1; Figure 2). In this scenario, we can surmise that commitment to protecting the 
environment among most individuals in our sample lies at a level at which intentions to join or donate 
to an environmental group are easily formed but not readily translated into action. 
Personal characteristics and social factors strongly modulate the correspondence between behaviour 
and professed attitudes (Tarrant and Cordell 1997; Olli et al. 2001). Although the Campbell paradigm 
offers a perspective on individuals’ propensity to implement their pro-environmental attitude in the face 
of varying levels of behavioural costs and difficulty, it is unable to explain the circumstances that define 
the situational thresholds for engagement in specific environmental actions. As discussed in the 
introduction to this article, environmentally-damaging behaviours have traditionally been proscribed in 
Nigeria, and other parts of Africa, by social mechanisms (e.g., taboos). However, these mechanisms 
have become less effective as ever greater numbers of Nigerians abandon cultural beliefs that support 
environmental protection in favour of non-indigenous belief systems (Babalola et al. 2014). The 
upsurge in unsustainable practices following the decline of these social mechanisms arguably reflects a 
general lack of intrinsic commitment to the goal of environmental protection. Poor knowledge of 
environmental problems, particularly climate change, may also be a significant barrier to engagement 
in appropriate pro-environmental behaviours (Ajaps and McLellan 2015). A recent study revealed that 
over two-thirds of adults in several African countries, including Nigeria, have no awareness of climate 
change (Lee et al. 2015). Some authors have reported a positive link between environmental knowledge 
and engagement in pro-environmental behaviours in Nigeria (Ajaps and McLellan 2015). On this basis, 
it seems likely that raising public awareness of climate change and appropriate behavioural responses 
may prove to be an effective strategy for promoting pro-environmental attitudes and behaviour. 
4.2. Limitation 
This study has a limitation that can be addressed in subsequent research. The sample was entirely 
comprised of university students who may poorly represent the diversity of the wider Nigerian 
population. The relative homogeneity of social status among the sample was an advantage in the current 
study because it means that social status was, in effect, controlled for. However, considering other 
studies have shown that social status indicators such as occupation and education level have significant 
effects on environmental attitude in Nigeria (e.g., Ogunbode and Arnold 2012), it would be informative 
to determine if the distribution of pro-environmental attitude levels observed in this study replicates 
among a more diverse sample of the population.  
4.3. Recommendations 
Without external incentivization, the level of pro-environmental attitude observed among our sample is 
unlikely to be sufficient for securing a sustainable future for Nigeria and other similar African countries. 
Therefore, pro-environmental attitudes need to be considered a priority for research and intervention in 
these contexts. From a Campbellian perspective, engagement in pro-environmental actions is a function 
of motivation to pursue pro-environmental goals and the difficulty or situational thresholds associated 
with implementing the behaviours necessary to achieve these goals. Efforts to promote sustainability in 
African contexts will be aided by increasing individuals’ motivation to act pro-environmentally or 
reducing the barriers to pro-environmental actions. 
5. Conclusion 
Pro-environmental attitudes reflect individuals’ propensity to pursue ecological goals (Kaiser et al. 
2017). Therefore, the Campbell paradigm represents an opportunity to proceed beyond simple 
assessments of professed environmental attitudes among African populations, and on to more accurate 
evaluations of Africans’ disposition (or lack of) to strive for the achievement of ecological goals in 
difficult circumstances. This study demonstrates that the Campbell paradigm overcomes the problem 
of contextual inequivalence which undermines applications of other Western attitude models with 
African populations by enabling an inference of pro-environmental attitude levels from the behaviours 
and intention statements individuals execute in response to environmental problems. It should be noted 
that the appropriateness of indicators in the Campbellian environmental attitude measure is highly 
dependent on the sociocultural context. However, the ‘specific-objectivity’ of a Campbell-based 
measure means that different sets of indicators can measure the same construct in different contexts and 
attitude measurement need not be limited to a specific set of indicators (Kaiser et al. 2018). Hence, the 
Campbell paradigm enables accurate attitude measurement across different contexts by allowing 
contextual adaptation of the item content. 
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Table 1. Demographic profile of the sample 
  Frequency Percent 
Gender Male 240 44.2 
 
Female 266 49.0 
 
Total 506 93.2 
 Missing 37 6.8 
    
Age 16-18 120 22.1 
 19-21 177 32.6 
 22-25 140 25.8 
 26-30 51 9.4 
 30-35 32 5.9 
 >35 14 2.6 
 Total 534 98.3 
 Missing 9 1.7 
    
Disciplines 
represented 
Agriculture, Forestry & Vet. 
Medicine 
45 8.3 
 Social Sciences & Law 125 23.0 
 Pharmacy, Medicine & 
Medical sciences 
43 7.9 
 Arts & Humanities 44 8.1 
 Pure Sciences 129 23.8 
 Education 50 9.2 
 Engineering & Technology 25 4.6 
 Total 461 84.9 
 Missing 82 15.1 
 
 
 
 
 
 
 
 
 
 
Table 2. Difficulty and fit estimates for items comprising the Campbellian measure of pro-
environmental attitude 
Items δ p MS 
Self-reported behaviors 
1. Membership in an environmental group 2.19 .09 0.97 
2. Contributed money to or volunteered in an environmental 
organization 
1.23 .21 1.10 
3. Attended a climate change or environment-related seminar or 
workshop 
1.11 .23 1.06 
4. Participated in an environmental sensitization campaign or rally 1.04 .24 1.00 
5. Chosen or avoided a product because of its environmental impact 0.40 .37 1.13 
6. Looked for information about climate change in books, magazines 
or websites 
0.24 .41 1.00 
7. Talked to friends/relatives about climate change or other 
environmental issues 
0.09 .45 1.09 
8. Tried to do things in ways that reduce personal impact on the 
environment 
0.09 .45 0.96 
9. Changed any aspect of lifestyle because of an environmental issue 0.01 .47 1.06 
Behavioral intentions    
10. Join an environmental group -0.07 .49 0.96 
11. Take part in an environmental sensitization campaign -0.30 .54 0.91 
12. Contribute money to or volunteer in an environmental 
organization 
-0.37 .56 0.96 
13. Attend a climate change workshop or seminar -0.38 .56 0.89 
14. Talk to friends and relatives about climate change and other 
environmental issues 
-0.80 .66 0.92 
15. Stop buying/using products that have a negative impact on the 
environment 
-0.97 .70 1.05 
16. Take up a climate friendly lifestyle -1.15 .74 0.94 
17. Try to learn more about climate change from books, the internet 
and television 
-1.17 .74 0.93 
18. Try to do more things that minimize personal environmental 
impact 
-1.17 .74 1.04 
Note: Items are presented in order of decreasing difficulty. Item difficulties (δ) are expressed in logits; higher 
positive logit values represent higher difficulty. Logits represent the natural logarithm of the engagement/non-
engagement probability ratio. Mean square (MS) values are weighted by item variance. p represents the 
engagement likelihood for a person with an average environmental attitude level. 
Table 3. Differences across gender, age category, and faculty of study for five plausible values of pro-
environmental attitude. 
 Gender Age categorya Faculty of study 
 Mmale (SD) Mfemale (SD) p F(5, 533) p F(6, 460) p 
EA1 -0.109 (1.120) -0.154 (1.013) .635 0.405 .846 0.736 .621 
EA2 -0.096 (1.133) -0.141 (0.997) .637 1.176 .320 1.561 .157 
EA3 -0.171 (1.037) -0.205 (1.013) .704 0.576 .718 1.953 .071 
EA4 -0.139 (1.096) -0.215 (0.988) .410 1.083 .369 2.033 .060 
EA5 -0.142 (1.072) -0.228 (0.990) .353 0.170 .973 0.801 .570 
Notes. EA = Pro-environmental attitude. 
aAge categories were coded as 1 = 16-18 (N = 120), 2 = 19-21 (N = 177), 3 = 22-25 (N = 140), 4 = 26-
30 (N = 51), 5 = 30-35 (N = 32), 6 ≥ 35 (N = 14). 
 
Table 4. Descriptive statistics and zero-order correlations for pro-environmental attitude and 
convergence indicators 
  M (SD) PT Concern AR EB 
EA1 
-0.12 (1.07) .15 .28 .29 .28 
EA2 -0.11 (1.06) .19 .25 .28 .26 
EA3 -0.17 (1.03) .17 .29 .31 .31 
EA4 -0.17 (1.04) .17 .27 .33 .32 
EA5 -0.19 (1.03) .17 .28 .31 .32 
Perceived Threat 4.06 (1.22) .86 .39 .20 .20 
Concern 4.33 (1.67)  - .31 .27 
Acceptance of Responsibility 4.30 (1.54)   .74 .46 
Efficacy Beliefs 4.71 (1.20)       .87 
Notes. Correlations are Pearson’s coefficients, all significant at p < .001 (2-tailed). Values in italics on the 
diagonal in the lower part are Cronbach’s alpha for convergence indicators (no reliability is reported for concern 
because it was measured with a single item). Listwise valid N = 509. PT = Perceived threat, AR = Acceptance of 
responsibility, EB = Efficacy beliefs, EA = Pro-environmental attitude. 
 
 
 
 
 
 
 
Table 5. Five plausible estimates of pro-environmental attitude regressed on threat, concern, 
acceptance of responsibility and efficacy beliefs. 
 
Perceived 
Threat Concern AR 
Efficacy 
beliefs Constant Model Fit 
DV B 
(SE) 
p B 
(SE) 
p B 
(SE) 
p B 
(SE) 
p B 
(SE) 
p F(4, 508) Adj. R2 
EA1 .02 
(.04) 
.645 .11 
(.03) 
<.001 .11 
(.03) 
<.001 .14 
(.04) 
<.001 -1.84 
(.22) 
<.001 21.12 .137 
EA2 .07 
(.04) 
.063 .08 
(.03) 
.007 .11 
(.03) 
<.001 .12 
(.04) 
.005 -1.82 
(.22) 
<.001 18.42 .121 
EA3 .03 
(.04) 
.384 .11 
(.03) 
<.001 .11 
(.03) 
<.001 .16 
(.04) 
<.001 -2.00 
(.21) 
<.001 24.44 .156 
EA4 .03 
(.04) 
.362 .09 
(.03) 
<.001 .13 
(.03) 
<.001 .16 
(.04) 
<.001 -2.05 
(.21) 
<.001 25.83 .164 
EA5 .03 
(.04) 
.372 .10 
(.03) 
<.001 .11 
(.03) 
<.001 .17 
(.04) 
<.001 -2.03 
(.21) 
<.001 24.45 .156 
Mean 
(SD) 
.04 
(.02) 
n.s 
 
.10 
(.04) 
<.01 
 
.11 
(.01) 
<.01 
 
.15 
(.02) 
<.01 
 
-1.95 
(.11) 
<.001 
  
.147 
(.018) 
Notes. All five models are significant at p < .001; N = 509. Regression coefficients (B) and explained variance 
(Adj. R2) from all five models are averaged in the last row (SD = Standard deviation across five parameters 
respectively; significant p-values are summarized by most conservative estimate). AR = Acceptance of 
responsibility, DV = Dependent variable, EA = Pro-environmental attitude.  
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 1. Graphical depiction of difficulty estimates for self-reported behaviors and corresponding 
statements of behavioral intention in descending order (N = 543). Vertical bars indicate 95% 
confidence intervals based on the estimation error. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-2
-1
0
1
2
3
D
iff
ic
u
lty
 
(δ)
Self-Reported Behaviour
Behavioural Intentions
 Figure 2. Item-person map of the Campbellian measure of environmental attitude. On the left side the 
distribution of environmental attitude in the sample is displayed. On the right side items are shown by 
their difficulty.  
Note. For environmental attitude the mean of the five plausible values for each person is shown. Item 
numbers correspond to Table 1. The metric of both, environmental attitude and item difficulty, is in 
logits. 
 
